Abstract. The influence of chemical precursors and sunlight on the atmospheric OH abundance is investigated by a comparison of locally measured tropospheric OH with model calculations. The latter are based on the gas phase reaction mechanism of the regional acid deposition model (RADM2) which incorporates an explicit inorganic and a comprehensive organic chemistry. The experimental data were obtained in the planetary boundary layer during two sets of campaigns. In Deuselbach (1983) and Schauinsland (1984), rural conditions were encountered with NOx concentrations on the average of 2.2 and 0.9 ppb, respectively. This data set was already compared with model calculations based upon an older and less detailed chemical reaction scheme (Perner et al., 1987) . Since then the experimental data were reanalyzed leading to modified measured OH concentrations and also to modified precursor concentrations. 
Introduction
Experimental and model work has provided increasing evidence that the hydroxyl radical OH is the most important oxidizing reagent in the lower atmosphere during daytime [Levy, 1971 [Levy, , 1972 
Strategy of Measurement and Comparison
The chemistry of OH and the associated peroxy radicals dictate the strategy for a meaningful comparison of calculated and modeled OH concentrations. The photolysis of organic peroxides and H20 2 produces OH and peroxy radicals. However, their mixing ratios are not likely to exceed several ppb so that their contribution is still small compared to the production from (RI) and (R2). Degradation products of the hydrocarbons for example, which react very slowly or not at all with either OH or the peroxy radicals, belong also to this category. Secondly, glyoxal, methylglyoxal, dicarbonyls, and ketones, which are produced during the oxidation of several higher NMHCs, react quickly with OH and are therefore potentially important. Higher NMHCs belong to this group, too. For the comparison presented here the influence of these compounds was neglected by assigning vanishing concentrations (see section 5.2). Thirdly, they are known to be important for OH. The photolysis frequencies of formaldehyde and acetaldehyde fall into this group. Their J values are calculated from the experimental ozone photolysis frequency by scaling with the calculated photolysis data from a photon flux model [R6th, 1994] .
As already mentioned in section 3, only a subset of NMHC was taken as measured to treat all campaigns on the same basis. All others were included by relating their mixing ratios to those of propane, ozone, and NO 2 used as leading factors. The equations are entered into Table 2 Table 2 and using the full measured hydrocarbon data set. The concentrations of the short-lived compounds are calculated in the steady state approximation using these data as input. Short-lived species are oxygen atoms, OH, HO2, and all peroxy radicals associated with the oxidation of hydrocarbons. The nitrogen compounds HONO, NO3, N205, HNO4, and also NO are treated as steady state species using the full chemical scheme of RADM2, that includes, in particular, the NO losses due to reactions with the peroxy radicals. All other species included into the scheme are fixed parameters, as specified from the experiments.
Comparison of Measurements With
Calculated OH Concentrations
Campaigns in Rural Environments
The earlier campaigns of Deuselbach ( 
Campaigns Under Moderately Polluted Conditions
Preliminary data of the campaigns in Jalich have already been discussed elsewhere . Since then the calibration of the detector for the ozone photolysis has been improved, resulting in a small correction of the photolysis frequency, which has now an estimated total uncertainty of 26%. The dependence of the measured OH concentration on the measured ozone photolysis frequency is displayed in Figure 5 . Since the OH concentrations are determined by a difference method, negative values may occur when the measured concentration approaches the 1-sigma uncertainty, which is indicated by the error bar. Despite instrumental improvements the OH measurements made in Jalich in 1987 and 1988 still show error bars as large as the earlier measurements. This is partly due to a shorter light path of only 6 km, while in 1983 and 1984 the pathlengths were 9.6 and 8.6 km, respectively. Moreover, the integration time for the OH measurement was reduced to improve the temporal resolution. Another reason is the presence of gases like SO2 and HCHO which are known to have absorption features near the OH absorption lines. In addition, there are yet unidentified features within the spectral range of the OH lines which add to the current overall uncertainty. Identification and characterization of the unknown features will lead to smaller errors, possibly also to small changes in the measured OH concentrations. These changes, however, should well remain within the current nism for the gas phase chemistry of the troposphere. The comparison reveals agreement on the average for the field data from the campaigns under rural and moderately polluted conditions. The model slightly overpredicts OH by about 20%, which is well within the systematic uncertainties of the measured OH and calculated OH due to uncertain rate constants. Correlations of OH and OHc with meteorological parameters, photolysis frequencies, and chemical precursors coincide so that the calculations also model these dependencies basically correct. Discrepancies in particular for 03 indicate possible inadequacies of the model. However, since all these results are based on a statistical analysis of a relatively small number of data points, more data are needed before one could draw more firm and specific conclusions.
It should be pointed out that the study and its results are limited to near-surface air with weak and moderate pollutions. It should be complemented by investigations in different environments, for example the free troposphere and the marine boundary layer, to explore the OH chemistry for a wider range of chemical conditions.
